Regulation of UCP3 by nucleotides is different from regulation of UCP1.
UCP3 is an isoform of UCP1, expressed primarily in skeletal muscle. Functional properties of UCP3 are still largely unknown. Here, we report about the expression of UCP3 and of UCP1 in inclusion bodies of Escherichia coli. On solubilization and reconstitution into proteoliposomes, both UCP3 and UCP1 transport Cl- at rates equal to the reconstituted native UCP1. Cl- transport is inhibited by low concentrations of ATP, ADP, GTP and GDP. However, no H+ transport activity is found possibly due to the lack of a cofactor presents in UCP from mitochondria. The specificity of inhibition by nucleoside tri- and diphosphate is different between UCP1 and UCP3. UCP1 is more sensitive to tri- than diphosphate whereas in UCP3, the gradient is reverse. These results show a new paradigm for the regulation of thermogenesis at various tissues by the ATP/ADP ratio. In brown adipose tissue, the thermogenesis is correlated with a low ATP/ADP whereas in skeletal muscle, non-shivering thermogenesis is active at a high ATP/ADP ratio, i.e. in the resting state.